This paper presents the design and implementation of a mobile learning platform developed at the Eastern Macedonia and Thrace Institute of Technology. The platform, named mLearn, aims at providing educators with the tools to organize and conduct educational field trips either outdoors (cities, sites etc.) or indoors (e.g. museums). The system consists of a web portal and a mobile application. During the preparatory stage of the educational field trip, the teachers can upload their relevant educational material through the web portal. During the field trip, the students will have access to these educational resources on-site via the mobile application. For each field trip, the uploaded educational material is catalogued and stored on a server, and will be openly available to the public so that it can be reused in other educational field trips by other teachers and students.
Introduction
The field of mobile learning has attracted much interest in recent years. The introduction of smart portable devices (smartphones and tablets) in the global market, their increasingly wide availability to the general population, and the continuous improvement in their capabilities in terms of processing power and input/output devices, have created new opportunities in learning [1] .
As reported in [2] , the advantages in using mobile devices as means for providing learning experiences are numerous, including:
• Ease of use: The learner uses a familiar device which is used in a daily basis and he is not required to become accustomed with a new tool, thus removing cognitive load and improving the speed at which learners perform tasks.
• Availability of content at anytime: The learner is not limited to scheduled learning sessions, but instead he freely allocates the time at which he will access the learning materials.
• Portability: While distance education and indeed mobile learning allows access to content at any time, mobile learning also enables access to content literally anywhere since the user always carries his smart mobile device with him. Also, it means that situated learning is possible, at the location where training or support is needed.
• Collaborative learning: the communication capabilities through a wireless network that are inherent on the mobile devices such as instant messages, SMS, voice calls, shared calendars, access to forums etc. are well suited for cooperative learning activities and content sharing.
These advantages create the potential for developing educational mobile applications which are either web-based or are native applications for the various mobile platforms. There have already been several studies in the previous years which apply mobile learning in real settings and study its effectiveness, either in the classroom [3] , or in fieldwork [4] - [6] .
Especially interesting is the latter case where learning takes place on location and is usually assisted by the location awareness capabilities through global positioning systems (GPS) or network-based location acquisition which is embedded in most of the modern smart mobile devices. In this case, the location awareness feature is particularly useful, in that it allows learning to take place on the location of interest (such as in a museum, an archaeological site, or any other place of educational interest), and the information that becomes available at that time is directly related to the physical position of the learner [7] , [8] .
Other approaches include applications which use Augmented Reality technology, which takes advantage of the location awareness feature of smart mobile devices. In this context, the experience of the learner in a site of cultural interest is enhanced by moving graphics superimposed on the learner's perception of the real world, that both guide him through the site as well as deliver additional information about the site. For example, in [9] an e-learning project using Augmented Reality for cultural heritage education in various landscape units in Spain is presented. Another example of an augmented reality educational platform is ARLearn, which supports training scenarios, serious games based on decision making [10] .
Motivated by the aforementioned work in the field of mobile learning and the initial pilot study of integrating mobile learning in a commercial tourist application presented in [11] , this paper presents the design and implementation 
The web portal
The web portal is accessed using a browser and is used by the teachers to upload the educational material which is to be used during the field trip. Before uploading the material, the teacher must create an educational field trip. Each field trip consists of activities. The software allows for two types of field trip activities: a) outdoors points of interest (POIs) when visiting a city or a historical site and b) indoors items when visiting museums or industrial facilities. For the former case, the educational material is linked to coordinates which correspond to the points of interest. For the latter case, the material is linked to QR codes which correspond to items such as exhibits, artifacts or equipment, depending on the subject of the field trip. It was decided that using QR codes is an appropriate method of tagging the various items since they can be easily generated by free online services. These QR codes can be printed and placed next to the corresponding items prior to the visit, as part of the trip preparation.
Field trip creation
The process of uploading material is straightforward and does not require the user to have any special technical skills or training. The first page of the web portal shows a list of the available field trips and allows the creation of new ones. Fig. 1 is a screenshot of the mLearn platform's front page: The teacher can manage the field trips by editing or removing them. Each field trip can be edited or deleted. The selection of a field trip opens a new page which lists the activities assigned to the particular field trip. The activities can be a mix of QR and POI items. An example field trip page with activities of POI type are shown in Fig. 2 . In this page the teacher can add, edit or delete activities. For QR activities in particular, the teacher can view and print the corresponding QR tag.
The teacher can enter the following information regarding the item:
• The description of the item • A related webpage for further information (such as the corresponding Wikipedia entry) • The filename that contains the teacher-prepared educational material for the activity • The type of activity (QR or POI)
• A location from the map in the case of a POI activity.
The following figure demonstrates the ease of creating a geolocation item within a field trip. In the case of creating QR items, the QR code is generated automatically using the relevant Google service, and the data that is coded is the unique identifier for the particular activity.
Preparation of educational material
One of the objectives of the mLearn platform is to allow use by educators with no special technical skills. For this reason, it has been decided that the educational material corresponding to each activity would be uploaded as a simple HTML page. Using the widely available text editing software, the teacher can prepare the educational material, and after a simple conversion the document can be saved as a single web page, with embedded any multimedia content and hyperlinks that the teacher chooses to include.
Another advantage of this approach is the compatibility of the HTML format with the mobile device operating system, which will allow displaying the HTML content using the built-in web modules, thus avoiding the use of thirdparty software to operate in conjunction with the mobile application. Furthermore, scripting with client-side languages such as Javascript can be easily included in order to enhance the interactivity of the content.
The mobile application
The mobile application is used by the students during the field trip to access the teacher-prepared material through investigation of the various points of interest or by scanning the QR codes depending on the type of activity.
In order to download the various data (available trips, trip activities and activity material), the application communicates with a web server which hosts the web portal and a database of trip information. A web service has been developed and installed for this purpose on the server, which ensures communication between the application and the activities database. The architecture of the system can be seen in Fig. 4 . The application has a simple user interface in order to allow its use even by students of younger ages. When the application is opened, communication with the web server using a wireless or a GPRS network is established and the available field trips are downloaded and displayed on screen. Fig. 5 illustrates the application's first screen. The student can then select the field trip and and after selection, the screen of Fig. 6 is displayed. Since the activities included in a field trip can be either items accompanied by QR codes or points of interest, or a mixture of the two types of activities, the screen displays two buttons that allow access to both.
Fig. 6. Activities screen
Firstly, the Scan button leads to the QR scanning screen. QR code detection has been realized using the ZXing library, an open source barcode image processing library. The library has been incorporated into the application, so that the user remains within the application while scanning and have no need to access an external application. Fig. 7 illustrates the QR scanning screen.
Fig. 7. QR code detection
As soon as a QR code of an item is detected by the mobile device, a request is sent to the server to fetch the content linked to the particular item, which is then displayed on the screen of the device.
In the case of points of interest, the Map button displays a map which contains the points of interest represented as markers. The map view is adjusted in such a way so that all the points of interest are displayed on screen, as shown in Fig. 8 .
Fig. 8. Points of interest on the map
This type of view allows the student to have a clear overview of all the points of interest that he needs to visit and their relative location. When a marker is tapped, info windows about the point of interest appear on top of each map marker. Also in the bottom right hand corner the student sees buttons that help him navigate to the point of interest. Moreover, apart from the title of the point of interest, the info windows also contain an indication whether or not the user has arrived at the location. To determine whether the user is in the vicinity of a point of interest, the device's location services are activated as soon as the user selects a trip, at which time the device begins to continuously update the current location. Then, the distance between the user and the point of interest is calculated and the info windows for each marker are updated appropriately. In contrast to the screen in Fig. 8 where a point of interest not in the vicinity of the user is displayed, Fig. 9 shows how the info window of a marker is transformed when the corresponding point of interest is nearby (i.e. the user has arrived at the location). It can be seen that in this case the info window now has a Show Material button, which leads to a new screen which contains the educational content prepared by the teacher for the particular point of interest (such as the screen displayed in Fig. 10 ). In the same fashion as with the case of QR codes, as soon as the Show material button is pressed, the corresponding material is requested and fetched from the server. Fig. 10 . Display of the teacher-prepared content It is clear that in any case, the learning material is not accessible unless the student arrives on the particular location or unless he scans the QR code associated with an item, depending on the type of activity. The reason behind this design is to motivate the student to actually visit the location or view the actual item and have a situated experience while at the same time studying the accompanying content.
Conclusions
This paper proposes a mobile learning software system to aid educators to plan and conduct an educational field trip. At the current stage of development, the platform allows customized educational content to be delivered to the students, and present the relevant information on location, either by simply pointing a mobile device to a QR tag attached to an artifact or by approaching a designated point of interest. The mLearn platform offers several advantages:
• The ease of use of the web-based platform for the uploading of educational material makes it suitable for use by teachers with no technical background.
• The simple interface of the mobile application and the automated item retrieval operations (through location proximity alerts and QR code scanning) allow its use even by students of younger ages.
• In terms of the learning context, the teachers have the opportunity of creating material targeted at the educational visit and not limit themselves by the standard school textbooks. The field trips that are designed using the mLearn platform essentially follow the mobile learning paradigm, which means that self study and independent learning are promoted. The situated learning that occurs during the field trip is also a major benefit, since students are free to explore the various items or points of interest and study the material using their mobile devices at their own pace. This significantly differs from a guided tour of a location in the traditional sense.
• The realization of the educational field trips does not require specialized equipment, since the creation of material and uploading is done using conventional text editing software and a browser respectively, and conventional mobile devices are used in the actual field trip. This means that learning can be achieved at no cost.
It is intended that the open educational sources approach is adopted, which means that the material uploaded to the platform will be available to the public so that the field trips and items can be reused by teachers and students.
The next step is to test the mLearn in real educational field trip scenarios by involving local schools in the evaluation process. The purpose is initially to assess the effectiveness of the mobile learning method that is proposed as well as the usability of the web platform and application. Using the feedback from the end users (both teachers and students), it will be possible to improve the platform and adapt it to the actual educational needs of each school activity, with the ultimate aim of improving the quality of education through the use of the mobile learning approach. This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence
